MicroRNAs as molecular switches between autophagy and apoptosis
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--------------------------------------------------------

Autophagy is an evolutionarily conserved self-degradative process, which involves the regular turnover of cellular components via sequestering damaged macromolecules and transporting them for lysosomal degradation. The understanding of the genes involved in autophagy and their profound effects on various diseases has grown significantly over the past few years. MicroRNAs (miRNAs) are known to play crucial roles in diverse biological processes including development, cell differentiation and apoptosis. A recent review by Dr Jianzhen Xu and colleagues focuses on the involvement of miRNAs in the autophagy process. Intriguingly, several confirmed targets of these autophagy-miRNAs are also important regulators in the crosstalk between autophagy and apoptosis. Furthermore, transcripts involved in autophagy and apoptosis may indirectly modulate each other by competing for common miRNA binding sites. Thus, miRNAs potentially work as molecular switches between these two intimately connected processes and contribute to the cell fate decision.
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RNA polymerase V-dependent small RNAs in Arabidopsis originate from small, intergenic loci including most SINE repeats
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-------------------------------------------------------------------------------------------------------------------------------------

In plants, heterochromatin is maintained by a small RNA-based gene silencing mechanism known as RNA-directed DNA methylation (RdDM). RdDM requires the non-redundant functions of two plant-specific DNA-dependent RNA polymerases (RNAP), RNAP IV and RNAP V. While RNAP IV plays a major role in the biogenesis of small interfering RNA (siRNA), RNAP V may recruit DNA methylation machinery to target endogenous loci for silencing. Although small RNA-generating regions that are dependent on both RNAP IV and RNAP V have been identified previously, the genomic loci targeted by RNAP V for siRNA accumulation and silencing have not been described extensively. A new study by Dr Marjori Matzke and colleagues set out to characterize the RNAP V-dependent, heterochromatic siRNA-generating regions in the Arabidopsis genome. By deeply sequencing the small RNA populations of wild-type and RNAP V null mutant plants, they found that RNAP V-dependent siRNA-generating loci are associated predominately with short repetitive sequences in intergenic regions. Suppression of small RNA production from short repetitive sequences was also prominent in RdDM mutants, reflecting the known association of these RdDM effectors with RNAP V. The genomic regions targeted by RNAP V were small, with an estimated average length of 238 bp. The study results suggest that RNAP V affects siRNA production from genomic loci with features dissimilar to known RNAP IV-dependent loci. RNAP V, along with RNAP IV and DRM1/2, may target and silence a set of small, intergenic transposable elements located in dispersed genomic regions for silencing. Silencing at these loci may be actively reinforced by RdDM.
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Inverted *Alu* repeats in 3′ UTRs regulate gene expression
==========================================================

Terry Fitzpatrick and Sui Huang
-------------------------------

*Alu* repeats within human genes may potentially alter gene expression. A recent study by Drs Terry Fitzpatrick and Sui Huang showed that 3′-UTR-located inverted *Alu* repeats significantly reduce expression of a GFP reporter gene. Mutational analysis demonstrated that the secondary structure, but not the primary nucleotide sequence, of the inverted *Alu* repeats is critical for repression. Expression levels and nucleocytoplasmic distribution of reporter mRNAs with or without 3′-UTR inverted *Alu* repeats were similar, suggesting that reporter gene repression is not due to changes in mRNA levels or mRNA nuclear sequestration. Instead, the authors found reporter gene mRNAs harboring 3′-UTR inverted *Alu* repeats to accumulate in cytoplasmic stress granules. These findings may suggest a novel mechanism whereby 3′-UTR-located inverted *Alu* repeats regulate human gene expression through sequestration of mRNAs within stress granules.
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RNA Binding Proteins
====================

Edited by Dr Zdravko J Lorković
-------------------------------

It has been become clear, that post transcriptional control of gene expression in eukaryotes is as important as the control of transcription. In all aspects of post transcriptional gene regulation RNA binding proteins (RBPs) play a crucial role. A new book with the title RNA Binding Proteins, edited by Dr Zdravko J Lorković, provides a stimulating overview of RBPs and their highly diverse and versatile functions. In 9 chapters, the contributing authors of this book provide clear, informative and well-illustrated summaries on selected families of RBPs and look at their funtions in different organisms, including animals, plants and fungi. Amongst others, the role of RBPs in RNA editing, splicing, RNA localization and translational control is discussed. Although covering only a part of post-transcriptional regulation of gene expression, this book certainly provides a good overview on the current state of research related to RBPs.
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